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TECHNICAL MEMORANDUM 
UDOT Project No. *SP-0067(3)0 

SUBJECT: Wetland Resources Assessment Plan 
 
TO: FHWA 
 
FROM:  Vince Izzo, Linda Jones 
 
DATE: July 8, 2004; Revised March 3, 2005, Revised August 31, 2005 
 
Description  
 
The purpose of this memo is to document the decision making process that UDOT, 
the USACE, and consultants went through to determine how best to evaluate 
wetland resources within the MVC study area.  There have been several revisions, 
and the memo should be read completely since processes outlined in early steps 
may have been superceded by later decisions.  
 
The MountainView Corridor (EIS) covers an area approximately 35 miles long and 
will evaluate highway and transit build alternatives that directly impact both 
developed and undeveloped areas in western Salt Lake County and northwestern 
Utah County.  As part of the EIS process, potential impacts to wetland resources 
will be evaluated.  Owing to the large size of the project area, the diverse wetland 
areas, and the nature of the EIS as a planning document, it is neither cost 
effective, time efficient, nor necessary to conduct a wetland delineation of all 
project alternatives.  Instead, a detailed field reconnaissance and preliminary 
evaluation of functional value will be conducted to provide sufficient information to 
allow for comparison of relative potential impacts between alternatives and to 
maintain reasonable costs for the assessment. Provided below is an approach for 
conducting the analysis of potential wetland resources within the various build 
alternatives.   
 
Approach 
 
Step 1 
 
The first step will be to use existing data gathered during the preliminary wetland 
assessment conducted in May of 2003.  These data made use of hydric soil maps 
from the National Resource Conservation Service and National Wetland Inventory 
maps from the U.S. Fish and Wildlife Service overlain on aerial photographs and 
then verified and updated during a ”windshield survey” of the MountainView 
Corridor study area.   
 
Step 2 
 
Step 2 will consist of using the data from Step 1 along with more recent and better 
resolution aerial maps to further refine the existing data.  Additional field 
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reconnaissance using the new aerials will be conducted for the proposed 
alternatives, as opposed to the entire project area.  This will allow a more focused 
comparison of alternatives based on their relative potential for impacts to wetland 
resources.  The U.S. Army Corps of Engineers Corps (Corps) will accompany 
SWCA ecologists to the field the first or second day to ensure appropriate 
methodology and technique. 
 
Step 3 
Assuming access to private property is available in a timely manner, the proposed 
alternatives will be physically walked to collect the best information for this level of 
effort.    A 4,000-foot corridor (2,000 feet either side of the center line) for the 
freeway and arterial alignments will be surveyed as required by the Functional 
Assessment of Great Salt Lake Ecosystem Slope and Depressional Wetlands 
(Keate, 2004).  A potential jurisdictional wetland will be considered present if it has 
greater than 50 percent wetland vegetation (FAC or wetter) during the time of the 
visit.  Field notes will be collected with regards to hydrophytic vegetation, obvious 
hydrology, and other important aspects relative to a wetland area, which will be 
used in the HGM modeling effort.  Hydrophytic vegetation data will include 
identification of plant species that make up greater than or equal to 20 percent 
dominance.  Questionable areas may need to be revisited and given a more 
thorough assessment. 
 
For those agricultural fields that contain greater than 50 percent hydrophytic 
vegetation, they will be considered wetlands for the EIS analysis. This is due to the 
lack of understanding of irrigation practices and seeding history in the fields, the 
ongoing use of the fields, the timing of the assessment, the deficit of knowledge 
regarding historic surface and/or ground water connectivity to Utah Lake and the 
decision not to dig soil pits at all locations in order to expedite the assessment.  
Further refinement of these areas will be conducted once a formal delineation is 
performed prior to project construction. 
 
For those parcels that have been recorded (platted) with the county (or cities), if 
there is evidence that a parcel is beginning to be developed (e.g., stakes and 
survey work, blading, actual construction), then the parcel will not be evaluated 
because it is assumed that the actual development process has begun.  If while in 
the field, there is no evidence of development, even though the parcel has been 
platted, as suggested by the land use layer (being used for the land use section of 
the EIS) on the wetland maps, then the area was evaluated it for wetland status.   
 
At this time, there will be no formal field delineations undertaken by the MVC 
wetland ecologists; to delineate some areas and not others would not allow for 
comparisons to be made between alternatives with the same level of detail given to 
each alternative (this decision has been modified, see Step 7).  The updated 
reconnaissance maps will be reviewed by the UDOT, who will coordinate with the 
Corps to ensure agreement on the protocol. 
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Step 4 
Using existing functional model, a preliminary assessment of wetland function will 
be performed.  The assessment method will use a modified HGM model that will 
primarily focus on several variables to help determine functional value of a wetland 
based on parameters such as proximity to disturbance and land use.  This will 
provide a basis to qualitatively and quantitatively compare wetlands between 
alternatives. 
 
SWCA proposes to use the Functional Assessment of Great Salt Lake Ecosystem 
Slope and Depressional Wetlands (Keate 2004, modified June 2005) to evaluate 
wetland functions within the MountainView Corridor study area.  This functional 
assessment methodology is based on the hydrogeomorphic (HGM) approach 
(Brinson 1993, Brinson et al. 1995) and includes six different functional capacity 
indices (FCIs) designed to evaluate how wetlands function with respect to the 
interception and conveyance of ground and surface water (FCIhydro and FCIinhydro, 
respectively), the removal of dissolved elements and compounds (FCIdissolved), 
particulate retention (FCIparticulates), flora and fauna habitat characteristics (FCIhabitat), 
and wildlife habitat connectivity/patchiness (FCIconnectivity). While the first four FCIs 
listed above provide a reasonable assessment of the physical functioning of 
wetlands, the latter two FCIs relating to vegetation and wildlife habitat are less 
robust. Consequently, SWCA believes that the interests of the MountainView 
Corridor EIS would be best served by limiting the wetland function assessment to 
the calculation of FCIhydro, FCIinhydro, FCIdissolved, and FCIparticulates, and evaluating 
vegetation and wildlife in greater depth and breadth (i.e., including upland habitats) 
in other sections of the EIS.   
 
There are a variety of reasons for taking this approach.  First, FCIhabitat is calculated 
using three variables Vhabwetuse, Vadjhab, and Vvegstruct.  Vhabwetuse and Vadjhab are indices 
reflecting habitat suitability for a variety of different land uses.  While Keate (2004) 
indicates that these indices were derived from Nnadi and Bounvilay (1997), that 
publication only provides information on how various land uses and stormwater 
management systems affect concentrations of different nutrients, elements, and 
compounds. Thus, it is unclear how the wildlife habitat indices were derived and 
they do not appear to be supported by the scientific literature. In reviewing the two 
wildlife indices provided in Table 1 of Keate (2004), it is apparent that the indices 
provided for several land uses may be inappropriate for the MountainView Corridor 
study area. For instance, Vhabwetuse and Vadjhab each have a value of 0.5 (out of 1.0) 
for rotational grazing and single-family residential land uses. Rotational grazing is 
defined as grazing for short periods during the year, between which the vegetation 
is allowed to recover. In reality, depending on the time of year and the frequency 
and intensity of grazing, rotational grazing could have no effect on habitat suitability 
and may even enhance wildlife habitat in some situations.  In contrast, residential 
habitat modifications such as paving, landscaping with ornamental species, and 
fencing, and the presence of domestic predators such as dogs and cats can cause 
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this land use type to be completely unsuitable habitat for all but the most resilient 
wildlife, typically exotic species such as starlings and house sparrows. As another 
example, Vhabwetuse and Vadjhab for sewage treatment plants and lagoons are given a 
value of 0.1 by the functional assessment model. In our experience, sewage 
lagoons often support an extraordinarily high diversity and abundance of migratory 
and resident waterfowl.  
 
According to Keate (2004), the variable Vvegstruct is "a measure of the health and 
sustainability of the vegetation." Vvegstruct is calculated by adding the ratio of native 
to non-native dominant plant species to a similarity index and dividing the total by 
two. The similarity index is determined by dividing the total number of plants in the 
assessment wetland with the number of plants in a reference standard site. This 
variable assumes that the ratio of native to non-native species is indicative of the 
health of the plant community and that the closer the plant community of a wetland 
resembles the reference standard site, the higher its function as wildlife habitat.  
While this variable provides a good indication of how much the flora of a given 
wetland may have been modified over time, it does not necessarily provide a good 
indicator of habitat suitability.  For example, some of the highest native bird 
diversities that SWCA has observed in the Tooele SAMP study area were in areas 
where Russian olive, and exotic species, was dominant.  
 
FCIconnectivity is calculated by taking the average of two variables, Vconnectivity and Vmod.  
Vconnectivity is a measure of the loss of habitat and habitat fragmentation and is 
determined from a linear regression relating the connectivity score to percent 
suitable habitat (i.e., Figure 1 of Keate 2004).  This variable is essentially a black 
box.  Keate (2004) indicates that the regression model is based on the scientific 
literature but no specific references are provided and the origins of the data upon 
which the model is calibrated are unknown. Thus, from a biological perspective, the 
meaning of this variable is unclear.   
 
Vmod is a metric describing the extent to which the hydrology of a wetland has been 
modified by human land use.  It ranges from 1.0 for no modifications to 0.0 for 
extreme modifications such as the presence of 4-lane highways, large dikes and 
diversions, etc.  While Vmod is a useful variable in describing how a wetland is likely 
to function with respect to the interception of ground and surface water (FCIhydro), it 
is less pertinent as a variable describing wildlife habitat.  Hydrologic modifications 
such as highways and dikes that impound water can have vastly different effects 
on wildlife habitat. In some areas such as duck clubs, waterfowl management 
areas and even industrial areas (e.g., Kennecott's Garfield Triangle), hydrologic 
modifications that act to impound water actually enhance wildlife habitat.  In 
contrast, the habitat suitability of areas downgradient of these structures may or 
may not be impacted by reduced surface and shallow groundwater flows. 
Moreover, different taxa are likely to be affected differently by hydrologic 
modifications. Waterfowl may benefit from the creation of open-water 
impoundments and the attendant formation of emergent marsh communities, while 
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shorebirds may experience habitat degradation and loss from the same action.  
Small mammals may benefit from the increase in vegetative productivity around 
impounded waters whereas larger mammals such as mule deer may be adversely 
affected by the presence of hydrologic modifications (such as highways) that act as 
barriers across migratory pathways. 
 
Beyond the arguments presented above, it is advisable to separate the 
assessment of vegetation and wildlife from the assessment of wetlands in order to 
avoid confusion among the lay public. EISs typically have separate sections for 
vegetation and wildlife that describe the affected environment and the 
environmental consequences to these resources resulting from the proposed 
action and its alternatives.  If the MountainView Corridor EIS provides two 
assessments of vegetation and wildlife, one related specifically to wetlands via the 
functional assessment described above, and one related to all lands within the 
study area, it is likely to confuse the general public. Such confusion could become 
particularly pronounced and problematic if the application of FCIhabitat and 
FCIconnectivity contradict the results of the site-specific vegetation and wildlife 
analyses provided in other sections of the document.  
 
Based on the arguments presented above, SWCA recommends dropping FCIhabitat 
and FCIconnectivity from use in the MountainView Corridor wetlands assessment. 
However, we propose to retain the variable Vvegstruct which will provide a native:non-
native vegetation ratio that can be used to assess vegetation integrity as compared 
to reference wetlands. We believe that the NEPA document will be more defensible 
and the public better served by limiting the assessment of wetland function to the 
four biogeochemical-oriented FCIs (FCIhydro, FCIinhydro, FCIdissolved, and FCIparticulates) 
and covering the vegetation and wildlife habitat functions of wetlands in a more 
detailed, site-specific fashion in separate sections of the EIS. 
 
By conducting a more in-depth field reconnaissance and functional assessment for 
the alternatives, a valid comparison of alternatives can be completed for the NEPA 
process.  At the time of this memorandum, no construction funds are available; 
once funding is identified, UDOT will conduct a full wetland delineation of the 
alternative selected in ROD.  It is understood that conditions may necessitate 
redoing the functional assessment to reflect more recent information that would be 
gathered during the delineation.  This process will also include consultation with 
the Corps (along with UDOT) and other interested parties based on the results of 
the delineation of the selected alternative.  Finally, it is recommended that the 
wildlife impact analysis be conducted separately from the HGM analysis and the 
FCIhabitat and FCIconnectivity not be used as part of the wetland assessment. See 
resource agency concurrence to this memorandum below.  
 
Step 5:  
In fall of 2004, the HGM model was revised through peer discussion and review, 
and the current buffer around a wetland has been reduced from 2,000 feet to 300 



 

  

TECHNICAL MEMORANDUM 
UDOT Project No. *SP-0067(3)0 

feet (except for wildlife, which is not being considered using this model for this EIS; 
see Step 4).  Please reference the June 2005 version of the model for a 
bibliography of literature used to support this change.  This buffer is necessary to 
address factors considered in the model such as land use, the presence of 
wetlands, and hydrological parameters as presented in the model.  In addition, only 
wetlands within 300 feet of the ROW edge will be identified, documented, and run 
through the model. Additional detail is provided below as it relates to wetlands 
within the actual ROW, the 300-foot buffer, and beyond 300 feet, and how they are 
evaluated for direct and indirect impacts. 
 

For wetlands within the actual ROW, the amount of wetlands by type 
(e.g., emergent marsh, wet meadow, playa) that would be impacted 
(i.e., filled) will be calculated by overlaying proposed ROWs for each 
alternative. This will be considered a direct impact as a result of placing 
fill in a wetland.  For the purposes of the analysis, it will be assumed 
that all wetlands within the ROW will be directly impacted.  

  
For wetlands lying outside the ROW and within the 300-foot buffer, the 
model will be run twice, once for existing conditions, and once for each 
of the proposed alternatives.  For the proposed alternatives, several 
scenarios may exist.  
a) Wetlands that lie completely within the ROW will be considered to 

be directly impacted and filled in regardless of fill status. 
b) Wetlands that lie partially within the ROW and partially within the 

300-foot buffer will be evaluated based on the percentage of the 
wetland within the ROW and the 300-foot buffer.  The percentage 
that is in the ROW will be considered directly impacted and filled in, 
while the portion that is in the 300-foot buffer will be evaluated in 
the model. 

c) Wetlands that lie completely within the 300-foot buffer will be 
evaluated in the model.  

d) Wetlands that lie partially within the 300-foot buffer and partially 
outside the buffer will be evaluated based on the percentage of the 
wetland within the 300-foot buffer.  The portion that is in the 300-
foot buffer will be evaluated in the model, while the portion that lies 
outside the 300-foot buffer will not be evaluated in the model.  

e) Those wetlands that lie partially or completely outside the 300-foot 
buffer will be considered indirectly impacted.  At this time, there is 
not a method to quantify these indirect impacts, and thus, these 
wetlands will be qualitatively discussed. 

 
The results of this effort will include: 
 

1. Acreage of direct impacts resulting from the discharge of fill into 
wetlands within the ROW; 
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2. Acreage of unfilled wetlands within the ROW (indirect impacts); 
3. Acreage of wetlands within the 300’ buffer that will be indirectly 

impacted;  
4. Functional Assessment on all wetlands within the ROW and adjacent 

300’ buffer; and,  
5. Qualitative indirect impact analysis of wetlands outside the 300-foot 

buffer (drawn adjacent to the ROW). 
 
The Corps and UDOT, by running the functional assessment on all wetlands 
within the ROW and beyond by 300’, will assess functional loss as a result of 
the project.  This functional loss will be used to compare alternatives, 
determine the LEDPA, and determine mitigation requirements. 
 
 
Step 6: 
Before presenting the next step, it is important to understand that there are two 
types of buffers that are being used in the model.  The first buffer is applied 
around the wetland, and creates a 300-foot buffer (discussed in Step 5) that 
allows the model to take into consideration land use around the wetland since 
this influences many wetland functions. The second type of buffer is applied to 
a hydrological modification, and is discussed below.   
 
The model addresses hydrological modifications within 300’ surrounding 
individual wetlands and factors this aspect into the calculation of ‘Vmod’.  
Current methodology in the traditional application of the model is based on the 
severity of the modification’s affect on the wetland and the percentage of the 
wetlands affected by the modification(s) (Keate 2005). A modification 
coefficient is assigned, which is used to determine Vmod. Because it would be 
difficult to determine how and to what extent the hydrology is affected by a 
given modification for all the wetlands that are being considered within the 
study area, it was determined based on best professional judgment that 100 
percent of all areas (wetlands or uplands) would be affected by a given 
hydrological modification out to 300 feet.  This approach assumes that design 
adaptations would be considered that would permit hydrology to be maintained 
sufficiently so that wetland areas beyond 300 feet would not be affected.  This 
could include (but not limited to) equalization culverts to maintain surface sheet 
flow, bridges, culverts, groundwater conveyance structures (e.g., French 
drains, strip drains, synthetic drainage nets, gravel layers), and other similar 
engineered structures meant to minimize drainage disruptions.  Where a 
significant hydrological modification exists at a distance greater than 300 feet 
from a wetland, that modification will be evaluated for potential hydrological 
influence based on best professional judgment and resource agency 
concurrence. 
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Step 7:   
Following discussions with third parties who disputed the preliminary wetlands 
mapping, the USACE and UDOT has decided to accept USACE-verified 
delineations that fall within the 300-foot buffer along the alignment alternatives. 
This was agreed to since wetland delineations provide additional detail 
regarding the presence of jurisdictional wetlands, which was not collected 
during the preliminary wetlands mapping.  SWCA researched all delineations 
that have been accepted and verified by the USACE through August 31, 2005 
and digititized them to the best of their ability assuming that electronic mapping 
data was not on file with the USACE.  This information will supercede the 
preliminary wetlands mapping on a site-by-site basis for a given delineation. 
 
Step 8: 
For the purposes of the HGM model, the following watershed divisions and 
general wetland types were decided and finalized: 
 

-Great Salt Lake: approximately 3300/3500 South northward: saline 
depression wetlands 
-Jordan River: 3500 South through Northern Alignment in Utah County: 
slope wetlands 
-Utah Lake:  Northern Alignment through Southern Alignment: slope 
wetlands 
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Resource Agency Concurrence: 
 
Corps and USFWS concurrence on this memorandum was received in the 
attached emails.  
 
3/09/2005 Email from Corps 
 
From: Defreese, Amy SPK [Amy.Defreese@spk01.usace.army.mil] 
Sent: Wednesday, March 09, 2005 12:43 PM 
To: Vince Izzo; Betsy_Herrmann@fws.gov 
Cc: Sibul, Matt; TeriAnne Newell; Black, Rick; ljones@swca.com 
Subject: RE: MVC Wetland Resource Assessment Plan Tech Memo 
 
 
Vince - 
The tech memo looks good.  I think we are on the same page.  It will be good 
documentation to have, thanks for doing it! 
  
Amy 
 

 
From: Vince Izzo [mailto:izzov@kayacorp.com]  
Sent: Monday, March 07, 2005 9:19 AM 
To: Defreese, Amy SPK; Betsy_Herrmann@fws.gov 
Cc: 'Sibul, Matt'; 'TeriAnne Newell'; 'Black, Rick'; ljones@swca.com 
Subject: MVC Wetland Resource Assessment Plan Tech Memo 

Amy, 
 
Attached is a revised tech memo on how the MVC wetland assessment is being 
conducted. This tech memo provides additional information on the elimination of the 
wildlife and habitat components from the wetland assessment and how platted 
developments are handled. Rick Black of HDR is currently working with Betsy of the 
USFWS on developing a detailed wildlife impact assessment for the EIS.  
 
This memo should address the final questions that the Corps had brought forward in 
your February 4 email to me. 
 
If you have any questions please let me know.  
 
Vince Izzo 
Kaya Associates 
Phone - (801)274-3195 
Cell - (801) 891-3865 
2862 Willow Bend Drive 
Sandy Utah 84093 
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3/15/05 Email from the USFWS 
 
From: Betsy_Herrmann@fws.gov 
Sent: Tuesday, March 15, 2005 5:06 PM 
To: Vince Izzo 
Cc: 'Defreese, Amy SPK'; ljones@swca.com; 'Black, Rick'; 'Sibul, Matt'; 
'TeriAnne Newell' 
Subject: Re: MVC Wetland Resource Assessment Plan Tech Memo 
 
Attachments: Wetland Survey Memo Revised 03-03-05.doc 
 
Vince- 
This looks fine to me.  I think the wildlife portion of the analysis will be made much 
better by pulling it out of the wetland functional assessment and doing it separately.  
I've met with Doug (DWR) and Rick & Chris (HDR) and am optimistic about how 
we're approaching the wildlife habitat assessment. 
Betsy 
 
/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\ 
Betsy Herrmann 
Fish and Wildlife Service 
Utah Field Office 
2369 West Orton Circle, Suite 50 
West Valley City, UT 84119 
801-975-3330 x139 
 
9/07/05 and 9/08/2005 Emails Between Corps, USFWS, and Utah State on 

Revised Technical Memo 
From:       "Defreese, Amy SPK" <Amy.Defreese@spk01.usace.army.mil                                      
To:         <Betsy_Herrmann@fws.gov>, <nancykeate@utah.gov>                     
Cc: Linda Jones" <ljones@swca.com> 
             09/07/2005 12:58  PM                                                     
Subject:    MVC tech memo regarding Functional Assessment                                    
 
 
Betsy, Nancy - 
Sorry for the delay, but here is the final MVC tech memo.  I incorporated the 
results of our discussion yesterday and if you look for the text that is in red 
font, you will see how I addressed them. 
 
Let me know if you concur and I will forward your responses to Linda Jones at 
SWCA for her records.  I will also make your replies part of our administrative 
record. 
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Thanks! 
 
Amy 
<<Wetland Survey Memo Revised 08-31-05 amys edits.doc>> (See attached 
file: 
Wetland Survey Memo Revised 08-31-05 amys edits.doc) 
______________________________________________________________ 
 
From: Betsy_Herrmann@fws.gov [mailto:Betsy_Herrmann@fws.gov] 
Sent: Wednesday, September 07, 2005 1:25 PM 
To: Defreese, Amy SPK 
Subject: Re: MVC tech memo regarding Functional Assessment 
 
Amy- 
 
The wetland assessment method as described in the tech memo looks fine, 
and the changes you made reflect what we discussed on the phone yesterday. 
 
Thanks- 
Betsy 
 
/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\ 
Betsy Herrmann 
Fish and Wildlife Service 
Utah Field Office 
2369 West Orton Circle, Suite 50 
West Valley City, UT 84119 
801-975-3330 x139 
 
From: Nancy Keate [mailto:nancykeate@utah.gov] 
Sent: Thursday, September 08, 2005 11:56 AM 
To: Defreese, Amy SPK 
Subject: Re: MVC tech memo regarding Functional Assessment 
 
It is as I understood our thoughts also 




